Chylomicron metabolism in normal, cholesterol-fed, and Watanabe heritable hyperlipidemic rabbits. Saturation of the sequestration step of the remnant clearance pathway.
The plasma clearance of radiolabeled chylomicrons was compared in normal, cholesterol-fed, and Watanabe heritable hyperlipidemic (WHHL) rabbits. Chylomicron clearance was rapid in normal rabbits but was significantly retarded in cholesterol-fed and WHHL rabbits. At 40 min after the injection of chylomicrons, 14-17% of the injected dose remained in the plasma of normal rabbits, whereas approximately 40-50% of the injected dose remained in the plasma of cholesterol-fed and WHHL rabbits. The differences were reflected in the reduced plasma clearance by the liver and bone marrow of the cholesterol-fed and WHHL rabbits. The hyperlipidemic rabbits expressed normal levels of low density lipoprotein (LDL) receptor-related protein/alpha 2-macroglobulin receptor in the liver. In contrast, the hepatic levels of LDL receptors were lower in hyperlipidemic rabbits; as expected, they were significantly lower in WHHL rabbits compared with normal and cholesterol-fed rabbits. Furthermore, it was demonstrated that lipoproteins accumulating in the plasma of the hyperlipidemic rabbits competed for and retarded the clearance of chylomicrons from the plasma. Competition was demonstrated by cross-circulation of normal and cholesterol-fed or normal and WHHL rabbits, in which the rapid influx of plasma containing the accumulated plasma lipoproteins from cholesterol-fed or WHHL rabbits was shown to impair the uptake of chylomicrons by the liver and bone marrow of normal rabbits. These observations were extended by infusing isolated lipoproteins into normal rabbits. The rabbit d < 1.02 g/ml (remnant) fraction and the canine cholesterol-rich high density lipoproteins (HDL) with apolipoprotein E (HDLc) inhibited chylomicron clearance, whereas human LDL and HDL from humans and rabbits did not. We conclude that the low LDL receptor activity in the cholesterol-fed and WHHL rabbits may contribute, at least in part, to the impaired clearance by decreasing remnant uptake and causing the accumulation of chylomicron and/or very low density lipoprotein remnants. The accumulated remnant lipoproteins then compete for and saturate the mechanism responsible for the initial rapid clearance of chylomicrons from the plasma. We speculate that saturation of the initial rapid clearance may occur at the sequestration step, which involves the binding of remnants to heparan sulfate proteoglycans in the space of Disse.